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A Finer Point of View 


From Tape To Typing! 


For almost 80 years the International 
Manufacturing Technology Show, ог 
IMTS to those of us who have done 
our share of “hall walking” over the 
years, has been the premier 
International show of its kind. From 
a superabrasive standpoint diamond 
made its appearance in the early 60's 
when manufactured diamond started 
making inroads in the grinding of 
carbide and glass. Another big surge 
came in the 70's when cubic boron 
nitride was hailed as the abrasive of 
the future. Like today, the main 
interest for visitors was still the 
machines. After all it was the 
"Machine Tool Show” even if 
abrasive technology was only 
conventional abrasives. Automation 
meant a combination of hydraulics 
and limit switches tied to a bulky 
external electronic recording and 
drive unit. The computer revolution 
‘was still in its early stages and 
numerical control was the big thing. 
As described at the time, it involved 
"adapting the principle of the 
electronic computer to design. 
machines that could respond to 
instructions coded in number form 
on punched or magnetic tape and 
transmitted electronically to servo- 
mechanisms that operated the 
machine tool". Quite a lengthy 
description for what we knew as 
"automation" of the time. Still, 
machine tool builders embraced the 
"automation" and computer 
numerically controlled was a hot. 
topic well into the 70's. Many articles 
and prognosticators hailed CNC as 
n “irrevocable commitment." Phi 
Geier Jr, Chairman of Cincinnati 
Milacron, predicted that by 1980, “a 
computer software system for full 
automation and optimization of all 
steps in part manufacturing would be 
developed and in wide use.” He hit 
the nail right on the head. Computer 
systems now rule the industry and 
machines operate from programs 
and computer software not even. 
dreamed of in the 60's and 70's. ОГ 
course it would be negligent of me 
not to point out the impact that. 
superabrasives have made on the 
industry and this show. While. 
diamond was the first and still the. 
most influential of all superabrasives, 
the introduction of cubic boron 
nitride, polycrystalline cutting tools 
and most recently CVD diamond. 
made their mark and helped elevate 
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PRESIDENT 
Robert Linares 


the machine tool technology to 
where it is today. Machine tool 
builders of the 2000's have 
committed to developing machines 
that take full advantage of the 
promise of superabrasives. This year 
when you “walk the halls” not only 
will you see EDM machines that cut 
and shape polycrystalline diamond, 
polycrystalline cbn and СУР 
diamond, but you will see machines 
that have taken abrasive machining 
to the next level, Today's machine 
manufacturers boast “designed” for 
diamond and cbn and they proudly 
display machines with enclosed high- 
pressure coolant systems, high speed 
operation, computer controls and 
automatic load and unload for 
maximum productivity. Many 
machining and grinding "centers" 
have multiple stations for machining, 
grinding, finishing and every other 
aspect of part production including 
self-dressing and in-process 
measurement. The only way these 
machines can be profitable is to be 
equipped with every possible type of 
wheel and cutter made with 
superabrasives, Profitability and 
increased production may have 
started with instructions coded in 
number form on punched tape with 
an aluminum oxide grinding wheel, 
but today it's typed on a computer 
keyboard to send a superabrasive 
wheel into a high speed operation! 
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LANDS 


SUPERABRASIVES 


superior quality 
& 
competitive prices 
full range of engineered products 

> 

continuous quality control 
e 

sizing to close tolerances 
e 

prompt attention to all orders, large and small 


® 
immediate processing of orders within 24 hours 


& 
technical assistance and support 


LANDS Superabrasives, Co. 


www.LandsSuperabrasives.com 
1140 Avenue of the Americas 
New York, _ АМҮ 10036 — USA 
Tel: (212)-354-4060 - Toll Free : (888)-335-7600 - Fax: (212)-354-4622 
Email: info@LandsSuperabrasives.com 


Skilled Tradesmen A Dying Breed? 


1 officiate basketball, Ok, Ok, stat your booing now and get over it! In the course of my schedule I 
travel from high school to high school around the state and the one thing that jumps out is the strong 
emphasis on going to college. There are college posters and dates listed for PSAT and SAT tests as well as 
consultants and tutors offering services to help students obtain those ever-important scores. Now I will 
grant you, having put three children through college it is a very satisfying and rewarding experience for a 
parent to see them get that sheepskin (are they still made of that?) But is college for everyone? | think 
not and maybe we should be taking a hard look at making sure all high school students know all their 
options, Talking with some youngsters, I see the outside pressure and influences on them to "go to 
College” Many fave expressed ther doubts or total disregard for college, much to the chagrin of their 
parents, Why don’t educators push the trades? 1 think many times a school's credibility boils down to 


how many kids they put in the "higher education”, ergo college, pipeline. But there are viable and 


important alternatives. 1 see the armed forces 
hvays well represented at schools and 
their posters glamorizing service decorate the 
walls announcing dates recruiters will be on- 
site. If you watch the commercials on TY, they 
have done an excellent job selling the military. 
Of course a handsome young man or lovely 
lady in dress blues with a gleaming saber is 
not the first image of the service | remember! 1 
will admit, seeing а valiant soldier slaying 
dragons and monsters like some video game 
hero has to be a big draw for today’s X-box 
crowd! As another option, high school 
students need to be introduced to the value of 
the trades. Maybe the trade schools need to 
make as big a splash as the option of carrying 
а pack and hiking 10 miles. We constantly hear 
the lamenting over the lack of trained 
operators for the high-tech machinery of 
today. If attending IMTS this year one can only 
be impressed with the skill and expertise of 
the individuals running the machining and 
grinding centers. Where are these people 
Coming from, it is the trade schools, is it in 
house training? Trades of course cover a wider 
ea than just machining and grinding. I read 
an interesting story about the typical person 
we used to call the jack-of alltrades, especially 
in the building industry. The article pointed 
out that specialization (sound familiar) would 
see the demise of the multi-purpose 
handyman in the next 20 years. In fact the 
article actually used the term "dying breed" 1 
dislike that term, because | find that many 
people will avoid these jobs rather than be 
classified as dying. Another study pointed out 
that licensing may be the answer, adding a 
certain prestige and recognition for the 
student, 1 am sure more certification, 
education and training will fill the need for 
specialized skills. Many trades and skills are 
being lost because there has been a collapse of 
apprenticeship training schemes in the past 
decade. In our industry, be it manufacturing ог 
service oriented, there should be a push to. 
train employees and increasing specialization 
will be the trend at all skill levels to meet the 
demand for future skills Technology is driving 
this specialization and new careers should 
emerge in our industries that are not apparent 
today. Proper, and I emphasize the word 
“proper”, certification should be implemented 
їп our industry so not everyone can slap on a 
shop coat and call themselves a machinist or 
more importantly a supervisor! 
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TERRY KANE, Editor 


All Diamond Tools 
Are The Same... 


Fact is that diamond and CBN grinding wheels, dressers, and cutting tools 
are as different as the companies that supply them. That's why you'll find 
the CITCO name on the wheels and tools that handle the critical jobs in 
automotive, aerospace, and general manufacturing, Hardened stel, ceramics, 
laminates, superalloys, composites, reinforced resins, abrasive materials, 
you name it and CITCO wheels and tools will tame it 

CITCO has more than 60 years of experience delivering diamond and CBN 
solutions for industry's toughest problems, Give us а сай, and we'll show you 


the CITCO difference. 
CITCO «>, 


Operation Of Landis Gardner 
357 Washington St. 

Chardon, OH 44024 
‘wowlandisgannercom 


1-800-242-7366 


| Diamond id 
CEN Wheel 


For CITCO Wheels 
& Dressing Products 


Visit us at IMTS Booths E-2114 (Cutting Tools Only) and В-7533 (Wheels & Dressing Products) 


PCD inserts 


»dreborid’-chipbreaker« 
for trouble free economic production 


- International patents Р 2 


- available according to 


ISO Standard 
C = 


- controlled chipbreaking - 
even with minimum cutting, 
depths and feed 


- ID or OD-cutting 


We are looking for partners - 
distributors, licensees worldwide! 


LOCH DICIY'OHD Inc. 


4350 Airwest Drive, S.E. Grand Rapids MI 49512 
Tel. (616) 698 - 0101 Fax (616) 698 - 0232 — www.lach-diamond.com 


Seeusa ITS 06 Chicago - Booth # E-2085 
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& PRODUCTS 


RUSH MACHINERY INTRODUCES NEW DIAMOND / CBN 
WHEEL TRUING AND DRESSING MACHINE at IMTS 2008, in Booth 
#87309. The Model FC-250W is designed for truing and dressing of as, 
angles, and radii on diamond and CBN single wheels and multiple wheel. 
packs. Use of the Model FC- 

250W allows for increased Й 
efficiency and accuracy by 

protina, ming pots andl 
"ruing wheels. The machine is 
simple to operate, quick, 
accurate and cost effective. 
For further information, 
contact: Ted Hildebrant 
‘mail@rushmachinery.com 


PRECISION EFORMING 
SPECIALISTS IN ELEC 
NICKEL SIEVE PRODUCTS, 
announces the addition of their Ultra 
Precision Sieve Product Line. Electroormed. 
Sieves are now available with as low as three 
micron openings with ulta precise 
tolerances. For more information 
contact: sales@precisioneforming.com 
or visit www.precisioneforming.com/ 
products/sieves.asp 


чот 


FORMED 


TYROLIT WICKMAN INC. HAS 
DEVELOPED THE REVOLUTIONARY 
VNX2 WHEELS that are suited for reciprocating 
surface grinding of virtually any material. This new 
‘superabrasve vitrified wheel offers high stock 
removal and longer life, and vastly reduces the 
need for changeover, IL works with any modern 
production surface grinding machine and uses the 
same feed as conventional vitrified wheels with 4 
minimal wheel wear. УНУ? wheels have the ability 
to grind a wide variety of materials including: 
Aluminum. Carbide _ Cast iron _ 02 _ Granite _ Inconel _ Phenolics _ 
Stainless steel and Titanium. The vitrified bond of VNX2 offers great strength 
(achieved through a proprietary chemical bonding between the bond matri and 
the abrasive on), excellent chip clearance, and easy conditioning ts available 


in 10 standard sizes with rough, medium or fine grit, depending оп your 
surface finish requirements. With а lead time of 4 weeks, it can also be custom 
ordered to fit your particular surlace grinding need. For further information 
visit www.tyrolit.com 


ILJIN AND AMERICAN SUPERABRASIVES 
CORPORATION HAVE LAUNCHED A "NEW 


GRADE" OF PCD FÜR THE 
American Supeatrsies Con. $ 


MOST SEVERE APPLICATIO 
The main characteristics of the new 
айк are a multi-modal grain size (extra wide size band) with high diamond 
content, higher thermal conductivity and extreme wear resistance. These 
characteristics translate into langer life in more severe applications a better 
finish, consistent performance and lower per part cost. To test this newest 
PCD material, please contact: Njabrasive@aol.com or visi 
www.diamonds-abrasive.com 


CHNIK ANNOUNCES HIGH- 


HOMIDE 250 is a pre-polymeric 
bismaleimide resin specially developed by 
HOS-Technik as binding agent for diamond 
and CBN grinding wheels. Thanks to its 
excelent thermal and mechanical 
properties, Homide 250 is different from 
other duroplastic systems. For example 
Homide 250 has a low softening range (90 

160"C/190 - 240°F), which means it can. 
be processed and cured easily. A long-term 
temperature resistance of 250°C/480°F can 
be obtained with HOMIDE 250. It сап also 
be heated up to 300°C/570°F for short 
periods without suffering any mechanical strength losses. HOMIDE 250 is 
handled in a similar way to conventional binding agents (e.g. Phenol). It is 
тей into the other grinding wheels components as binding agent and 
pressed in a suitable mould at a pre-set pressure and temperature. AS a rule, 
20 — 30% resin (by weight) is used for this formulation. For more details 
and a free sample, please contact: bdesrosiers@industrial- 
polymers.com or visit www.hos-tec.com 


TOMEI DIAMOND 


Tomei introduces a new series of Heat [B 
Treated Diamonds" for the best 
performance, Tomei Diamonds are 
engineered to surpass the toughest 
specifications. For more information 
contact: sales@tomeidimond.com or 
visit www. tomeidiamond.com 


“Patent Protected 
3M INTRODUCES HIGH-PERFORMANCE 
DIAMOND ABRASIVE BELTS FOR GRINDING 


3M THERMAL SPRAY COATINGS 


St. Paul, Minnesota ~ ЗМ Abrasive Systems Division introduced high- 
performance diamond abrasive belts for grinding and finishing of thermal spray 
coatings and other hard to grind materials — such as ceramics, carbides and 
chilled iron — соттоп in the aerospace, oil and gas, agriculture and paper 
manufacturing industries. Treat Diamond Cloth Belts 663FC represent 
significant advances in abrasive lechnology, combining predictable dimensioning 
with ease of use, speed and finish consistency. The belts are constructed wih 
microreplicated structures containing diamond abrasive mineral, coated on a 
durable, waterproof cioth backing. This unique construction ensures that fresh 
mineral is exposed through the life of the produc, while maintaining a consistent 
level of cut and finish. By continually exposing fresh abrasive materials to the 
workpiece, Trizact Diamond Cloth Belts 683FC effectively “dress themselves,” 
resulting in consistent, efficient stock removal - without chatter - at a low grinding 
force, The pricy of G63FC belis umm = 
тайе ће grinding proces less dependent 

оп operator skill and also allows the 

process o be automated more easily. Рог 

more information about ЗМ Abrasive | 
Systems Division, call 1-800-567- 

1639 ext. 5020 or visit 
www.3M.com/abrasives. 
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LOCH DIGIMOND < 


INNOVATIVE ALUMINUM MACHINING WITH LACH DIAMOND AT 
THE IMTS 2006 — CHICAGO — BOOTH E-2085 


The LACH DIAMOND display in му developed PCD machining tools for 
в processing of alumin вто! the unmatched PCD insert with an i е form of the 
um is a must fart bile industries. The chipbreaker aks th 
immediat thus ing the creation ofthe long and disturbing chips. The aluminum chips инд and prepared far 
-compact« monoblock diamond milling cutter is used for face and square angle milling of aluminum parts far the automobile 
industry and their suppliers, 


Diamond 
Abrasives 
Corporation 


DIAMOND ABRASIVES CORPORATION 
ANNOUNCES NEW PRODUCT SYNDITE 
CMX850 — FINE GRAIN PCD 

idite CMX 850 is a uni 
tting tool material wh 
led combin 
abrasion resist 
ї isa high per 


ж utility grade for many 
anding applications in 
dustry. For 
СМХ 850 is ideal for 
milling and rough-cutting of Titanium and 

Aluminum alloys where there is a high deman 
chip resistance ув, unlike other fine grain PCD 
ils, CMX is also suitable for machining 

inum- 


for 


Action SuperAbrasive Products now offers wheels up to 
36” diameter for Double Disc Grinding, Center-less Grinding, 
OD Grinding and ID Grinding, along with the standard 
grinding wheels manufactured for cutting tool applications. 
Action SuperAbrasive Products also offers a vitrified 
and polyimide product line. 


Superior service and quality, with most products delivered 
in one week, contact Action SuperAbrasive Products 
today to discuss your grinding needs. 


Acrion SuPERABRASIVE 


v 


DUCI ROOTS 


Please visit Action SuperAbrasive Products at IMTS booth B-7207 
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VNX2-SURFACE семи 


The Engineered Solution 
for Surface Grinding 
* High Stock Removal Rate 
* Long Wheel Life 
* Easy Set Up and Handling 


one specification for carbide, steel, 
glass, aluminum & combinations 


available in rough, medium and fine 


TYROLIT WICKMAN INC. 
10325 Capital Avenue 
Oak Park, MI 48237-3144 


Phone 800-366-4431 | 
www.tyrolit.com 
tyrolit-us@tyrolit.com 


A Multi- 
Purpose 
Grinding 
Wheel 
For Many E 
Materials 
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By Dr. Ambrish Reshamwala, 


NEED FOR A GENERAL PURPOSE 
SUPERABRASIVE WHEEL 
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MULTI-PURPOSE WHEEL THE ANSWER 


Generation | of the multi-purpose wheel is a continuous rim 
vitrified wheel made оп vitrified core. The following are 
examples of successful applications of this wheel 


Hammer 
spring -bank 
The work on a 
multi-purpose 
wheel started 
several years 
ago when a 
manufacturer of. 
high speed, & 
printing machine 

had aiprobiem. 

Their product is called 'Hammer spring -bank’ photo 2- This 

complex part is a composite of several materials: раху —— 

aluminum, tungsten carbide, Inconel andistesls This, 
manufacturer tried all sorts of чө tigrina this part. Which 
took many hours to grind. Further, in order that part is 
functional certain geometrical relationships Between various 
embedded inserts and aluminum casing had to be maintained. 

The new general-purpose wheel provided the solütion 


EPOXY-ALUMINUM STEEL-TUNGSTEN CARBDE- 
INCONEL. 


Superalloys y 
Another user, who grinds superalloy ов аз бл daly besis 
used to spend more than a month (dhna ло anda 
seven-part mold assembly. They tried Vafiaus Geramic wheels, 
resin and vitrified bonded CBN gfindirig wheels BUt total time 
and cost savings was marginal, The multipurpose wheel 
reduced the total grindingitime by half. They dressed the. 
wheel once а day, б 


Superabrasive hones 
A maniifacturer Usesicettain sizes of metal bonded super 


abrasive hones. These hones are very small and thin and 
required tight tolerances. The рап consisted of diamond, 


TEST RESULT: 


bronze and steel. Grinding was the only method to achieve 
these tolerances, Before the multi-purpose wheel, 60% of 
hones were scrapped because they bowed during grinding 
and process lime was too excessive. Ever since they started 
using multi-purpose wheels — scrap rate is almost eliminated 
and time to achieve the required tolerances is now aageptable. 


Granite Surface Plate 

Another &¥ample was on 24" x 18" grafite Sürlace platds to be 
ground fjatwithin 00057. Normally, fathi jab а metal Bonded 
diamgnd wheel and a Blanchard arinding machine аге 
preferable, Instead a multi-purpose wheel Wes Used on a 
Surface orinder and the speaifications were met. 

Thgse Successful samples led fo Grinding tests with the mutti- 
purpose wise) sdrface grinding оп variety of materials. One 
manifactuter grintis Variety.6f materials and composite 
matefials, Theyagteedito test the multi-purpose wheel. They 
saved time for wheels changes, dressing and truing and lost 
reduced ime fot part gauging. The following tables show the. 
Parameters (Table 1) and results (Table 2) for the various 
Materials ground, 


MACHINE CONDITIONS - Table 1 
Novak Wheel type 


Contact ТАТ Cont. rim. 


Machine Type | Surface Grinder] Wheel Size | 12"x 1^x5' 
HP. 6 Bond УМХ! 
Spindle Speed | 1800 RPM | Abrasive Size | 120/140 


Coolant Type | Water Soluble 
Table Speed 


Cross Feed 


130' / min 
3/8" increment 


Down Speed | Various 


$ - Table 2 
St 


DRESSED WHEEL ONCE WHEN MOUNTED 


Encouraged by these results, 
additional tests were performed and 


Machine 


Part Size. 5х2 0.200 x 4" PESES 16° dia. 6.25 х2; 
Pes. / Set-up 2 48 1 2 12 
Down Feed 0.0005" 0.0003" 0.0003" 0.0004" 0.0004" 
Total Stock Removed 0.020" 0.030" 0.009" 0.030" 0.018" 
Wear on Diameter 0.001" 0.0045" 0.004" 0.012" 0.018" 
Hardness Rc3 МА Вс 58 / Ва 8 Rc 40 Rc 58 
Flatness. 0.0002" 0.0002" 0.0002" 0.0003" 0.0002" 
Finish 22VRa 8VRa 15УВа 14/Ва 12.6УВа 


TEST PARAMETERS FOR ALL MATERIAI 


Okamoto Surface Grinder 12 -24DX 


information was collected on Wheel 


VNX2-151- 1413 VRO32W 


numerous materials for possible 


application, The test parameters are Size 


1A1S 12" x 0.5" x 5" -0.250" ‘Alum.W' Core 


shown in Table 3. Spindle Speed 


1700 RPM (6800 Spam) 


Results of these tests are on the Table Speed 


50 fpm 


following pages. 
Cross Feed 


0.100" 
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Welcome to 


APOGEE зон 


APOGEE is one of the fastest growing companies in the industry today with a team 
of dedicated professionals who possess decades of experience in drawing Tantalum, Titanium and 
Niobium cans and cups. 


We have created a process that insures the highest quality product at a competitive price 
with excellent service. Every step is monitored from the purchase of raw materials to precision 
tooling in our own in house facility. Our unique manufacturing process insures a level of quality 
that has been unmatched in the industry today. 


We invite you to compare our pricing, quality and customer satisfaction to see for yourself 
why APOGEE has become the fastest growing leader in the precision parts industry. 


Please call us to discuss your individual 
requirements and allow us to provide you with 
а custom competitive quote. 


APOGEE "eor 


55 Access Road, Suite #600 + Warwick, Rhode Island 02886 
(401) 732-3634 ~ Fax (401) 732-5237 
Web Site www.apogeeprecisionparts.com 


Surface Grinding 
TEST RESULTS on BRONZE 


Profile 


Surface Grinding 
TEST RESULTS on 4140 STEEL 


Part 


Surface Grinding 
TEST RESULTS on 416 SS 
" 4 
t san id a hardne 34 with 2 
4 Sting v 


Surface Grinding 
TEST RESULTS on D2 STEEL 


Surface Grinding 
TEST RESULTS on TUNGSTEN CARBIDE 


— 


TUNGSTEN CARBIDE 
Part Re 66 


Surface Grinding 
TEST RESULTS on INCONEL 


—nac-—anr 


Сом. эк. 
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INCONEL 718C 
Ry 106 


Profile 


Surface Grinding 
TEST RESULTS on TITANIUM +6% VANADIUM 


with оош 


die: 6 


Part 


Surface Grinding 
TEST RESULTS on CAST IRON 


Rb 92 with 
е wheel held а 
ast iron had 


Part EY 
Surface Grinding 
TEST RESULTS on GLASS зе Qua 
s sios 
Part 


SEGMENTED WHEEL TEST AT MANUFACTURER © MULTIPURPOSE WHEELS 
j OFFER SIGNIFICANT ADVANTAGES 
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Machine Type | Chevalier FSG Wheel Size | 12:055 
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Have questions about federal government 


programs, benefits and services? Get the 
Spindle Speed | 6500stpm (33m.s) | Abrasive Size | 100/120 answers you can trust from the Federal 


Consumer Information Center. You have 
= mU writen our Pueblo, Colorado address for years. 
Coolant Туре | WSO Cimtech 95. Now you can call us toll-free. We will answer your 
Questions directly or get you to the person who can. 
Now the only question left is how to reach us. Simple, 


7 = wir 1T-800-FED-INFO 


| _ Monday through Friday 8 a.m. to 8 p.m. Eastern Time 
On Visit www. pueblo.gsa.gov call 
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DIAMOND 


IBON is Poycyrstalline Cubic Boron Nitride 
(PCBN) with fine grained and randomly oriented 
texture developed бу ILJIN Diamond's latest 
technology. The new IBON products are 
specially designed for machining ferrous 
materials — cast irons, hardened steels, 
powdered metals and heat-resistant 
‘superalloys. Available grades: SB100, SB95, 
5890, 5880, SB70, SB60, and SB50. 

Disc Size 57MM Diameter 


IPOL stands for ILJIN Polycrystalline 
Diamond (PCD). IPOL-PCD is characterized by 
superior hardness, excellent wear resistance, 
highest thermal conductivity and uniform wear 
in all directions. It's designed for machining 
non-ferrous metals, alloys, tungsten 
carbides, plastics, wood, ceramics and wear 
parts. Available grades: CC, CM, CF, CMW, 
CXL, CXL И, CUF and CXUF-sub micron. 
Disc Sizes 60MM & 75MM Diameter 


CVD is Chemical Vapor Deposition Diamond 


“IT’S PURE DIAMOND” 

® Harder, more wear-resistant 

* High thermal conductivity 

© Better chemical and thermal stability 

* Lower coefficient of friction 

Available in various shapes and sizes for many 
applications. 


Visit us at IMTS Booth E-2381 


FACTORY 


DIAMOND 


614-2 Oryu-ri, Daeso-myun, Eumsung-gun, Chungcheungbuk-do, Korea 
http://www.iljindiamond.com 


AUTHORIZED DISTRIBUTOR 
AMERICAN SUPERABRASIVES CORP. 


59 AVENUE AT THE COMMONS, 2nd FLOOR, SHREWSBURY, NJ 07702 * TEL. 732-389-8066 * FAX 732-389-8069 


www.diamonds-abrasive.com * Email — njabrasive@aol.com 


CLASSIFIED AD 


An established wheel 
manufacturer is looking for an 
aggressive sales professional 
to represent the Texas region. 

Must have experience with 
diamond and CBN applications. 
Please send resume to the 
following address: 


945 Greenbriar Parkway 
Brimfield, OH 44240 USA 


INTERTECH PROCEEDINGS from 2000, 2003 and 2006 
сап now be ordered on-line al nw ntertecheonference com 


AMERICAN SUPERABRASIVES GIVING 

DIAMOND EARRINGS AT THIS YEARS IMTS 

2006 SHOW, BOOTH # Е-2381 

if you haven't decided to come yet, maybe this wil g the fence. 

American Superabrasives Corporation wil be giving away 2 рай of high 

“< quality diamond earings worth over $1,800 each рай. They are both fine 

ite tll cut brian. set in 14kt white gold. One pair weighs 77 pls and 

1 76 ps. One pair will be given ta exhibiting companies only 


aris for show atlendes's. Please make sure you stop buy and 


American Superabrasives Corp. 


ing rib ofthe 
hereby MT- 
rocket. Asa 


Aerospace is 
member ofthe CFK-Valley, an association of users, suppliers, 

= эм research and development far carbon fiber reinforced plastic in 
Stade, LACH DIAMANT belongs to the competence team responsible fr Processing with Diamonds 

(PCD), At the Aerospace Trade Fair AIRTEG, rom October 17 to 20, 2006 in Frankfurt, LACH DIAMANT in 
Hall 8.0, Booth E95 will sh re technology far he economic and precise processing o ll fiber 
composite materials. For more information visit: winelach-diamant de 


CERADYNE RECEIVES $38.6 MILLION IN "ceradyne, inc. 
CERAMIC BODY ARMOR ORDERS amianoco теслим. ornamos 


he U.S. Marine Corps, Quantico, Va., placed an $84 million delivery arder for ESAPI, and the U.S, Army, 
Aberdeen Proving Ground, Md., placed a delivery order for $30.2 millon af ESAPI. Both orders will 

shipped in the third and fourth quarters of 2006. "We are pleased that the Army and Marines continue to 
issus ESAPI orders to our company, and we expect additional delivery order releases later this year said 


North American operations. Additional information is available at 


ADVANCED DIAMOND TECHNOLOGIES DIAMOND 
AVAILABLE ON SILICON WAFERS FROM 
GOODFELLOW 
The wafers, manufactured by Advanced Diamond Technologies (ADT) and 
ted with ADT's Ultrananocrystallins Diamond™ (МСО?) are available 
low in small quantities. UNCD (s a family of diamond materials 
that have the hardness and other properties of паша! diamond, but wih а 
$ mirror-smooth surace that allows for outstanding control of surtace properties. 
The mechanical and electrical properties of UNCD films сап be tailared to suit 
specifica 5. For more information, visit www. goodiellaw com or www hindlar 


«АВС... 


АВС SUPERABRASIVES CONSOLIDATES OPERATIONS WITH WARREN 
AMPLEX SUPERABRASIVES FACILITY 
ABC Superabrasives, formerly located in Boca Raton, Florida has recent ar 
Vale Industrial Park, Olyphant, PA. Warren Amplex Superabras 
sister company — has been operating at the Mid-Vale Industral Park сіу зов 1984. i 
that this calaboration — manufacturing trom one facility — Waren Ample and ABC Superabrasives 
better serve its customers and markets. By Increasing intemal manufacturing throughput processes and 
Tapabiliies, distribution capacity and most importantly — 
п based primarily on 
manufacturing the finest surface conditioning product available to industry today," says Stig Washburr 
Product Manager — ABC Superabrasives. Founded in 1945 — АВС Superabrasives have groan to be # 
largest independent processor and supplier af the complete line af today's Superabrasive products. Warren. 
Amplex Superabrasives remains a word leader in uniquely designed and engineered diamond powder, 
ntioning needs in industries like, 
tying and electronics. Both ABC and Warren Атрех 
оне. For more information 
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AD INSERTION ORDER 


ADVERTISING IN FINER POINTS IS THE BEST WAY TO GET YOUR PRODUCTS SEEN 


“The ONLY magazine dedicated solely to the technology and application of superabrasives." 


РО. Box 29460 • Columbus, Ohio 43229 e USA 
Phone: (614) 797-2265 e Fax: (614) 797-2264 • E-Mail: TKane-IDA@insight.rrcom 


The undersigned is purchasing a page ad for his/her firm at $ per issue 
for times beginning with the 20 issue. 


Commissionable at 15% for recognized Ad Agencies, il invoice paid within 30 days 


Date Signed by 
ADVERTISER: 
Company Contact 
Address 
су StateProvince Country 
Zip/Postal Telephone. FAX. 
Email 
AGENCY: Contact, 
Address 
су StateProvince Country. 
Zip/Postal Telephone FAX 
Email 
2006/2007 ADVERTISING RATES 2006/2007 EDITORIAL CALENDAR 
Please check size of advertisement desired. You will be invoiced Planned issues, topics and closing dates: 
Frequency 1Х ax iss Editorial Feature": Closing 
о RIS BED | ncn ele sn Damon- Мао 
Rubee NSH SUE SW: $1570. $1425. | | springzoo7  Superahrasives Resource Directory Mar 31, 2006 
Hall-page, SW x 7-1/2'H, Four Color $1240. $1000. Summer 2007 Мем Superabrasve Applications 
Hall-page, 7-1/2W x 5'H, Four Color $1240. $1000. à Products May 31,2007 
Награде, Ether Size, Black/2nd Color $1090. ДЕ? 
Награде Black & White $ 950 HS Fall 2007 Driling & Mining муз, 2007 
M pie ОН А са "^ тй Winter 2007/2008 Industry Review & Highlights Nov 30, 2007 
1/3 page, 23/8W x ЧН. B & W $85__ $ 800 | sSping208  INTERTECH 2008 Preview Mart, 2007 
1А page, 4-3/4W x 4-3/4H, B & W $ 800 $ 730 
"tira tapes subject to change 
Back Cover, Ful. page, 4 Color Only 4X Only $2085. 
Inside Front Cover, Full-page, 4 Color Only 4X Only $2839 
Inside Back Cover, Full nage, 4 Color Only 4X Only $2766. SHIPPING INSTRUCTIONS 
Fax, тай or email ай printing materials to 
Additional Charges (non-commisionable Production Manager 
BLEED (ш page - 8-3/4" x 11-14) $125 additional charge FINER POINTS MAGAZINE 
PAGE SELECTION $175 additional charge РО. Box 29460 


Columbus, Ohio 43229 USA 
Phone: 614-797-2265 
Fax: 614-797-2264 
E-Mail: tkane-ida@insight.rt.com 


IDA MEMBER RECEIVES 10% AD DISCOUNT 
Classified ad rates are Non-commissionable $85. members/$125. 
non-members AIL2-AA'W x 2-41/4°H 
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Milling Bimetallic Cylinder 
Block Deck Faces With Diamond 


By: Erik Koik, President and CEO Sp3 Diamond Cutting Ti 


Ф 


Engine manufacturers striving for loys 


cylinder bores can wear quicldy' dle cast with costly silicon 
pf casting in thin liners 


The proces: 
world, то усе: 
use this stylet 


techniques al 
huge. Номеуе е product i 
challenges to the раар! 


castings and tun 
assembly. The К 
challenge is the daf face Че block (Photo 
2). Турісап бск Йлоуа! of .040" (1mm) to 
теди а. The material can be 
ined by grinding or by milling. 
fensive and manufacturing 

Ing to reduce costs have turned to 
ut success in milling has been elusive. 


Photo 1 — Four Cylinder Automotive Engine Block 


There are two main problems to overcome. 
W Cutting tool geometry, machining feeds and speeds, 
and cutting materials for aluminum and cast iron 

differ greatly 

т The very action of face milling the materials as 
arranged can cause cast iron chips tg Бе dragged by 
the milling cutter across the aluminum (sealing face) 
causing finish, flatness, and porosity issues 


Because of the abrasive natufe of the deck face area 
(silicon aluminum and cast iron), carbide is sub- 
optimal as а tool matetial. Typical toobfife is counted jn. 
the hundreds of pieces. While the tools are cheap, the 
lost time in changing tools, presetting tools to be 
changed, and the like have а severe Impact on 
productivity and cast. Additionally, if dedicated transfer 
machinery is used, the line must be stopped in order to) 
change tools. Given that typical production rates are 
100 enginés/hour, tool changes can oecur every wo. 
hours of operation, Thus, carbide as a cutting material 
is а poor anser; Diamonds seem to be the natural 
solution because of its inherent abrasion resistance, 
but diamond. and east iron don't mix, Or rather, they 
mix all too'well when hoteThesheat generated in 
cutting can cause the diamond to dissolve into the cast 
iron and quickly break down thé cutting. edge. Thus the 
abrasive resistance of the diamond is overcome by the 
destruction of the diamond in cutting. Additionally, 
traditional carbide cutting tool geometry tends towards 
positive axial geometry, thinning the cutting edge and 
making it even more susceptible to degradation 


The keys to 
solving the 
problem in 
cutting tool 
geometry, 
machining feeds 
and speeds, and 
1he differences 
їп cutting 
materials for 
aluminum and 
Cast iron are: 
W Lower the 
cutting speed (surface footage) sufficiently to keep 
the diamond cool (<650sfm/183m/min) 
No more than .006” (0,15mm) chip load 
Use a cutter with the highest possible density of 
Cutting edges to keep productivity high. 
W Use an axially adjustable face milling cutter to 
ensure that each cutting edge is doing equal work 
W Use the proper geometry to allow a strong cutting 
edge (neutral radial, 5 degree negative axial) 


- 


e 


е showing liners, 


The keys to solving the fact that the very action of face 
milling the materials as arranged can cause cast iron 
chips to be dragged by the milling cutter across the 
aluminum (sealing face) causing finish, flatness, and 
porosity issues are: 

W Managing the coolant to assist in chip clearance 

W Using cutter geometry to assist in chip clearance 


sp? means Diamond Technology! 


= = 


"ANY SUBSTRATE - ANY APPLICATION - ANY SHAPE + ANY ТОШ 
We make solutions happen! 


A diamond material may be your solution—we can make it pay off! Our decade of experience and 

patented processes for CVD films of pure diamond on silicon wafers or tungsten carbide may be 

the solution. ft may be that you need our thicker CVD fabricated fm diamond for optimum wear 

resistance and thermal conductivity. Other applications may require polycrystalline diamond for a 

wear part ог cutting tool. You tell us the need and the performance parameters, our engineers will 
find you the ultimate diamond solution. Ask for it-we will deliver the solution. 


Calgary: Mountain View · Decatur 
1(877) 773-9940 - www.sp3inc.com 
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Worldwide Superabrasives offers high quality diamond and cBN grinding 
products for all bond systems and applications, backed by exceptional 
individual customer service and proven technical support. 

FOR FURTHER INFORMATION CONTACT WORLDWIDE SUPERABRASIVES 


3355 SW 13th Avenue + Fort Lauderdale, FL 33315 Telephone: 954-828-9650 + Fax: 954-828-9651 
www.worldwidesa.com + info@worldwidesa.com 


Photo 3 


Scratches occur and flatness requirements are 
difficult to achieve 


The actual process used for machining the deck faces 
of these blocks is fairly straightforward. To minimize 
the amount of cast iron to be face milled, a/simple 
counterboring operation is performed with a carbide 
tool at the top of each cylinderiliner to removercast 
iron leaving approximately .010" (0,25mm) ef stock. 
There has been little success in machining both cast 
iron and aluminum with a depth of cut (DOC) of 0407 
2080" (1-2mm), most likely because the volume of cast 
iron chips generated is too much to mahage'from а 
surface finish standpoint. There hasibeeri scratching.on 
the aluminum deck face, which of course is also the 
head gasket sealing surface (Photo 3). 


Once the counterboring operation is complete;the 
deck face (Photo 4) can be milled. This is accomplished 
in a single pass, roughing and finish in one cut. This 

final cut removes the .040"-.080" (1-2mm) of aluminum 
and .010" (0,25mm) of cast iron. In a typical example, 


an 8" (203mm) diameter milling cutter with 24 
stations/edges can feed at 45"/1145mm/minute using 
650 sfm/198m/minute as the cutting speed. 


It must be emphasized that cycle time is not an issue. 
In the@bove example, on a typical 4 cylinder 
automative engine block, the cycle time would be 20 


seconds and thus not the pacing operation on a typical 
production line. The key to'this is cutting edge density 
оп the face mill. Get as many-teeth into the job as 
possible, Another caveat is that a typical face-milling 
cuttersing diamond inserts that are screwed down 
and located.by a machined pocket in the cutter body 
arejfiót suitable for this process. The tolerances of 
most diamond tipped carbide inserts are too loose, the 
locating pocket tolerances, 

onthe cutter body are too, 

loose, and unless.the 

cutter is axially 
adjustable; one insert or 
another willbe doing the 
majority ofthe work, and 
will cause premature 

wear. Another issue with 
Such cutters is that the 
inserts Сап move very 
slightly while in the cut 

and this will also lead to 
premature breakdown of B 


Photo 4 - Face Milling Operation 


Алам 
теснноговт 


Diamond/CBN electro-plating plant 
DBA 1-508/608/708 
for grinding wheels with a max. 2 700 mm. 


TRENKER Авадеме PLANT TECHNOLOGY + Ahormweg 8 + D-87980 Weikersheim + Germany 
Tel +4979 34/0 12 60 Рах 48/79 34/91 26 79 - E-MAIL: salesurenker-echnology com « р/н trenkertechnology com 


FINER POINTS | (usos Preview 


the diamond cutting edge. 
Geometry as mentioned, is critical, 
but the suggested geometry 
beside assisting with chip 
clearance, also puts moderate 
pressure on the part in the fixture 
and aids by hiding porosity that is 
typical in die-castings, but hated 
by quality managers! Coolant is а 
critical element in the process. 
Through spindle coolant is 
REQUIRED, not optional. Flood 
coolant will not do thejob. The 
coolant at the cutting edge helps 
keep the diamond cool and aids in 
chip evacuation: The coolant also. 
helps to lubricate the cutting edge- 
to:workpiece interface. Аз 
mentioned earlier milling the déck 
facejjs à less expensive process 
than grinding and support can be 
giveh td thatstatement. First, 
grinding machines of the size 
required tà drind а deck face 
productively, ere very expensive to 
purchase. Capital costs are 
probably twice that of a machining 
center with the capability of 
counterboring and milling the deck 
face. Second, the grinding wheels 
themselves are expensive. While 
not quoting wheel prices, it is a 
fact that the face milling cutter in 
the example above costs $1600 to 
fill and will do 6,000-15,000 engine 
blocks before cutting edges must 
be replaced. Third, the chips or 
swarf from the milling operation 
are easy to manage, grinding 
slurry less so. 


It should be mentioned that 
advances in die casting technology 
are coming rapidly. Blocks are now 
seen with cast in liners that 
eliminate the need for the 
counterboring operation 
completely, as the liners are 
positioned so as to give the proper 
-040"-.080" (1-2mm) of aluminum 
and .010" (0,25mm) of cast iron 
required for success, The upside to 
that is that even if equipment is 
purchased to do the primary 
machining operations described 
above, if casting advancements 
eliminate the need for 
counterboring the cast iron it can 
still be used for deck face 
machining. M 


To summarize, though it's 
somewhat counterintuitive to 
think about using diamond to 
machine cast iron, in this 
application where abrasiveness 
is very high, and requirements 
for productivity, surface finish, 
flatness, and porosity are all 
tough to meet, diamond (Photo 
5) is a proven, sensible way to 
solve the dilemma. 


Photo 5 — Diamond cutters as a proven solution 
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Universal Application Designated Design 


олоп Атрек Supercbxosves. 
1401 East Lackawanna Sheet Mid-Valey industial Pork 


Ophort Pa 18447 
Phone: 1-800-868-5155 (570/383-3261 кок (570/383-3218 


wenworenomplexcom. 


Over a quarter century of manufacturing hi-quality micron and sub-micron powders | 
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FINER POINTS 


JEVENTS 


To have your event or conference listed, 
please send information to: 


Finer Points Event Calendar 
РО. Box 29460, Columbus OH 43229 
Fax 614-797-2264 or 
email: tkane-idaginsight сот. 


August 23-24 
Nanotechnology and Manufacturing 
Event 

Pollard Technology Conference Center 
Oak Ridge, Tennessee USA 

уммате ого 


‘August 23-26 
International Woodworking Fair 
Georgia World Congress Center 
Atlanta, Georgia USA, 


diamono 


September 3-8, 2006 
17th European Diamond Conference 
Estoril Congress Center 

Estoril, Portugal 
www.diamond-conference.elsevier.com 


ША, September 6-13 
International. 
Manufacturing 


Technology Show 
McCormick Place. 
Chicago, IL USA 
wwimts.com 


(эб 


Ма 
‘September 18-20, 2007 

GREAT LAKES 2007 

“Exploring Manufacturing Innovations 
conference and exposition 

DeVos Place, Grand Rapids, MI 
USAwww.sme.org 
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September 18-22 

= International Machine 
Tools Exhibition 
Exhibition Centre 
Brno, Czech Republic 
www. Бум с? 


‘September 19-23 
International exhibition for 
metalworking 
Stuttgart Trade Fair & Convention Center 
Stuttgart Germany 
www.messe-stutigart.de 

New 


OEM Kien 


September 20-21 
OEM New England 

DCU Center in Worcester, 
Massachusetts USA 
www.canontradeshows.com 


=~ SME Motorsports 


2 Conference & 


Exhibition. 
GES Charlotte, NC USA 
мате то 


October 8-11 
Working With Wood Machinery and 
Equipment Exhibition 

NEC Birmingham, UK 
www.w6exhibition corn 


October 10-13 
Metal Working China 2006 

Shanghai New International Expo Centre 
Shanghai, China. 
\Wwwiw.metalwarkingchina.com 


International Machine Too! Fair 
Tokyo International Exhibition Center 
www. jmiol.com 


November 2-3 
CSDA Cutting Edge 
Trainin 

November 4 

OSHA Construction Safety 
Training 


November 6-7 
CSDA Estimating Course 

St. Petersburg College Clearwater, FL 
USA * www.csda.org 


AEROSPACE 

November 14-16 
TESTING Anaheim Convention 
€XPO2006 Center 
TEENIE Anaheim, СА USA 


< October 31 - 
November 2 
L Georgia World 
Congress Center 
2 Atlanta, Georgia 
wwiw.sme orgifabtech 


CALENDAR EVENTS for 2007 


— 
— WORLD оғ 
— 4 
J CONCRETE 


January 22-26, 2007 
Las Vegas Convention Center 
Las Vegas, NV USA 

Tel: 866-962-7469 
wwwworldofconcrete.com 


AEROSPACE 


TESTING Nett raso rar 
[Е оноре | 


Center, Germany 


\www.aerospacetesting.com 


April 19-20 2007 
Diamond at Work 

Rome, Кау 
www.diamondatwork.com 


APRIL 22-23, 2007. 
Industrial Diamond Association 
‘of America 
Annual Meeting 
‘Aladdin Resort & Casino 
Las Vegas, Nevada USA 
‘nw. superabrasives.org 


TRADE EXPOSITION 
May 5-10, 2007 

Interwire 2007 

|-Х Center, Cleveland, Ohio, USA 
wwwwirenetorg 


CALENDAR EVENTS for 2008 


FEBRUARY 2008 
Industrial Diamond Association 
of America 
Annual Meeting 


MAY 19-21, 2008 
Orlando, Florida USA 
www.intertechconference.com 


Hydrostatic Technology 
In CNC Tool Grinding 
Using Diamond Or 
CBN Wheels 


By: Eric S 
Pierre Рали 


Purpose of a Fully 
Hydrostatic System 


The required performances on cutting 
tools created by the advances in high- 
speed cutting and in hard milling are 
continuously rising. Concentricity and 
accuracy of the cutting properties are 

hing levels that are increasingly 
difficult to meet with standard tool & 
cutter grinding machines. The goal in 
designing new machine tools is to try tc 
increase precision, reliability and 
productivity. Quality demands are getting. 
higher and that means for example higher 
accuracy. Productivity (machine) and 
quality (tool) are usually contradictory 
goals, but one new technology can solve 
both problems, which is the “fully 


hydrostatic technology" Super-precision 
tool grinders have traditionally focused 
on small tools. To obtain the same 


accuracy features from a machine for lange 


cutting tools іп the region of 1” diameter Photog Чуб Spent 
or larger (Photo 2), an innovative way of 
designing a new generation of machine tools had 10 be found, A traditional 


and obvious weakness in any machine tool isshe fat that linear glide rails 
and rotary bearings use ball and roller bearings that have concentrated loads, 
at the contact point. They offer only non-linear stiffness. "Fully-hydrastatic 
technology provided the answéi for this with better distribudon of load 
through infinite contact points created by the molecüles of à thin бїтї of oil. 
Fully hydrostatic” technology provides no friction, no contaetand no wear 
with 10 times higher damping and supethigh &iffnesseln orderto obtain a 
perfectly precise trajectory during 5-axis tool grinding, all guide mail system, 
all the rotary axes and the grinding spindle need be developed with the 
hydrostatic bearing system in place of the traditional ball bearing type. \ 
guiding methods 


62656) ДПИ Егерь 
ратацей Cutting Edge, 


Machine tls commonly haven 
excitationfrequeney range", also 
known as the harmonics of the 
machine, Vibrations on the grinding 
machine carvbe compared with chatter. 
on a milling machine. The damage on 
cutting edges (Photo 3) is usually 
caused by excessive vibration and bad 
wheel performance. А stiffer machine 
with higher damping ability will both 
improve the cutting edge quality 
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BENEFITS OF A HYDROSTATIC 
GRINDING SPINDLE 


Cost Per Tool 

Because of high stiffness up to 30% higher stock 
removal can be achieved compared to traditional 
systems, such decreasing the cost per tool 
without sacrificing quality and wheel fe. 


Surface Finish and Cutting Edge 
10 times more damping compared with 
traditional systems give much better surface 
finish and therefore sharper cutting edges (much 
less chipping for carbide tools). 


Wheel life 

Much higher damping also means less sticking 
and reduced wheel wear, giving a much more 
stable grinding process with less production 
interruptions for wheel dressing and size 
corrections 


No Wear = No Maintenance: 
Through the non-contact and fricion-free. 
guiding elements, the slides and rotary axes will 
never wear. The machine performance will never 
deteriorate or change over time, regardless of 
how hard, fast and how long the machine is 
used. This also means less interruption for 
intenance and reduced cost. 


Machine Stability 

The hydrostatic oil is chilled and temperature- 
controlled and therefore has a cooling effect on 
the entire machine. This makes fully hydrostatic 
machines more thermally stable, which together 
with the use of chilled coolant ой, gives the 
perfect combination. 


Tool Geometry 
Errors associated with rolling element bearings 
are eliminated by hydrostatic ways. The 
straightness of axes movement is improved 
considerably, giving more accurate interpolated 
trajectory. This results in perfect tool geometry. 
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(Photo 4) as well as wheel performance, which 
in turn will assist in obtaining a higher edge 

Photo 3 quality. Premature bond erosion and lack of 

[^ edge retention are partly the result of 
insufficient damping on the machine. 


Damage 


СЕТЕ Surface Finish On Cutting Tools 


eui vim The Ra parameter is the most commonly used. 


measurement for surface roughness in grinding 
and machining applications in the US. Until 
recently, in fact, it was the only parameter 
recognized by ANSI, although new ANSI and 
ISO standards include many different 
parameters from which to choose. Ra is the 
arithmetical mean roughness of a surface and 
is expressed in height. in the Imperial (English 
system, Ra is typically expressed in “millionth” 
of an inch. This is also referred to as “micro- 
inches’, In the metric system, Ra is expressed 
in millionth of a meter or microns, For 
measuring cutting tools, "skidded" gages are 
recommended. On this type of gage, the 
diamond tip stylus is contained within a probe 
that has a metal skid that rests on the 
workpiece, Another important factor in 
measuring and expressing Ra average roughness is the "cut-off" length. ше cutoff length 
expressed in distance (common available distances are .010", .030", 100" elc). This distanc 
multiplied by 5 times to arrive at the total distance at which the diamond stylus travels over 

the entire measuring lengths (Photo 5). For the final calculation ofthe Ra, ich section is 
computed separately, and then averaged out one more time over sections forthe final Ra 

number. On a cutting tool, the chip formation takes place опе flute face.as well as the 

primary relief angle. These two surfaces are generally used for süríace finish determination, \ 
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How Does Hydrostatic Technology Warka S. $ 


There are no contact elements such as Баат rollers in bearing elements, as one would 
traditionally find in linear guides, Instead, hydraulic fluid is pressed into а gap with extremely 
high pressure in order to create’ fini of oil On which the upper part of the slide can “float” 
(Photo 6). The hydrostatic pad is mainly made/of a pressure sore connected to a pocket 
through a flow restrictor, whieh may be capillary, turbulentor pressure dependant type. The 
pocket is limited by lips, which are Seringas a second restriction According to the principle of 
conservation of the mass flow, pressure will be generated in thelparket allowing the lift of 
weight and the constitution of a fluid film separating the two surfaces. There is no more 
metallic contact and the weight can be carriediwithout friction or wear. Hydrostatic guideways 
are used for linear and round movemints їй machines. The slide is firmly maintained in one 
direction between a pair of pockets. By control Ofoil pressure and the flow to the pockets, 
high loads can be tolerated and very high stiffgess can be reached, In order to suppress five 
degrees of freedom to a carrier and enstire а ОМС controlled sixth driven movement, a 
minimum number of five рай 6f bearings are needed. For symmetry reasons, 6 pairs (12 
hydrostatic pockets, рһом д) per carriage are often used. The friction is related to the she; 
the oil film and is almast zerb Shis allows incredibly heavy slides to be moved by hand 
nd/or slow and усб small moves to be achieved. Inherei 
with balLafd roller rea the reversal step of the 
frictiomiforce Кай as "stick-slip” or "static friction” does 
not exist лаве hydrostatic system. When the machine is 
turned on, a hydfaulit pump supplies oil to the hydrostatic 
pockets. There is a’continuous flow of oil that supplies these 
hydrostatie pockets with pressure. When additional grinding 
and acceleration forces load the pocket, the flow controller 
increases the pocket pressure and the flow in order to keep 
the gap constant. The extremely high damping ability 
eliminates all vibrations and makes it possible to grind 
faster and more precise with less tool wear than with any 
other mechanical bearing system. Rotary axes are designed 
in the same way. There is an inner and an outer shaft, The 
gap is pressurized by hydraulic oil, which serves as a bearing 
surface. They offer extreme stiffness and vibration damping. 


Photo 5 – Diamond Stylus on Workpiece 
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In tool grinding machines, fundamental vibrations and their harmonics are 
commonly amplified by the ball bearings in rotary axes. 


Bearing In A Hydrostatic Grinding Spindle 


Instead of ball or roller bearings found in a traditional spindle, the bearing 
in a hydrostatic spindle (Photo — Ва & 8b) consists of a thin film of 
pressurized oil, as in linear guides. There is no metallic contact between the 
shaft and the housing of the spindle therefore there is no friction and no 
spindle wear, The oil is brought to the spindle pockets (for example 6 
pockets) by a pump under high pressure, through flow controllers. There is 
one flow controller for each hydrostatic pocket, The spindle shaft is 
suspended in the housing, separated by an oil film. When load is applied 
to the shaft (a grinding force for instance), the pressure in the pocket 
opposite to the force will increase in order to keep the gap constant and re 
center the shaft, thus giving high stiffness. Concentricity of the arbor in 
rotation only depends on the arbor roundness. When manufacturing 
arbor on a precise OD grinder, roundness of less than 20 millionth of an 
inch can be achieved (0.0005 mm), This extremely high precision of rotati@n 
will not deteriorate over time like in mechanical systems since there js mo 
wear. In addition, because the film of oil is much thinner than a standard bearing, the spindle. 
shaft of a hydrostatic spindle is much larger than the oneusingstandard bearings (figure 3) 
That means that the stiffness of the hydrostatic spindle is approximately 6 times higher, Hi 

ng and stiffness, no wear and a perfectly concentrié rotation of the spindle are she 
ages of a hydrostatic spindle. Fora grinding ast qi Ng Ао 
longer wheel life even with higher stock removal: 


Photo 6 — lide Floats 
n Fm of Olt 


Recommended Automatic Stick üressing 


In order to maintain consistenéy duri: unattended operation, itis 
recommended to use an automatic sticking system. The grinditig wheels 
that produce the most stock removal are tlie fluting and gashingwheel. Oh 
this system, these grinding wheels will automatically move dyer fo the 
dressing stick in between grinding and plunge into the stick: Dréssing sticks 
can be the silicon carbide or aluminum 


oxide type of abrasive, 


Plo Vs Salins Replaced by ОИ Pockets 


Diamond / CBN Wheel 
Truing & Dressing Machine 


Tool Support Critical To 
Reduce Vibration 


A further tool to reduce opeliminate 
vibration on the tool tobe gtound is to 
provide a took suppdit їп Wo places. The 
tool blankis fnserted into а Veblock 
(Photog) so that it can rotate against the 
two angular surfaces of the V-block. These 


Boost grinding production 


angular faces are 90 degrees to each other. by efficiently profiling 
А hydraulie pressute finger then rests on. and dressing 
top of the blank, applying pressure to the „Ауаз diamond and CBN 


rotating blank and holding it firmly 4 wheels and 
against the V-block surfaces, This provides == wheel packs 
concentrcity and reduces the purpose of 


the collet clamping to simply driving the 
blank. In addition, а movable steady rest 
can be placed under the grinding area to 
support the tool during the operations 
with most stock removal or other 
operations critical to the accuracy of the 


tool. A “fully hydrostatic” machine should Model FC-250W with ExVision System 

always include hydraulic shank guidance of 

ihe „зке е as well as а hydraul li ExVision video software - Select standard menu shapes 
precision steady rest to support the blank or import CAD drawings and modify or true 
while grinding and to take full advantage the wheel to the on-screen print. 


of the hydrostatic technology, 


M C RusHMachinery 
Application Improvements 


Improved relief finish on the outside Web: wm Digo Той Fros: 800/929-3070 
diameter of endmills is a proven and Email lle, NY USA 
important benefit of “fully hydrostatic” "Soo us in Booth В-7309 at IMTS 2008 in Chicago! 


grinding. Along with the highest 
possible concentricity and highest 
possible size tolerance, cutting tools 
generated on such a machine can 
appropriately be used in high-speed 
cutting, hard milling or any other 
high performance operation, giving 
excellent machinfhg results in terms 
of time, finish anid life, Flute face 
finish is probably the second most: 
important aspect în the quality 

аав таоца cutting, tools, The level 
ofthe fake finish, determines thy 
ЧешеЁ of chip evacuation and 
ultimately ahe petformanae ande 
of thetoal 


Examiplesof вова mes in a real-life 
prodictiongn yitonment 


© Carbide ballnpst endmill, diameter - 

0 mm, 2 teeth, cutting length 22 mm 
5 min. 

© Carbide endmill, roughing profile, 
diameter - 22 mm, 4 teeth, cutting 
length 40 mm = 10 _ min 

© Carbide endmill 90 degree V-point, 
diameter - 20 mm, cutting length 50 
mm = 11 min. 

© Carbide ballnose endmill, diameter - 
20 mm, 2 teeth, cutting length 40 mm 

В min. 

© Carbide endmill, diameter - 32 mm 2 

teeth, cutting length 58 mm = 16 min. 


Joint Effort Between Tool and 
Machine Tool Builder 
Paramount 


It is unfair for a grinding machine 
builder to consistently blame diamond. 
wheel manufacturers for the 
shortcomings of wheel performance or 
retention. There has to be a joint 
effort in making advancements, The 
hydrostatic tool grinders provide a 
platform of stiffness and damping, on 
which super abrasive wheels can excel 
and better cutting tools can be 
manufactured, B 


Photo 11 – Work Steady Test 


Photo 8a - Hydrostatic Spindle 


Photo 8b - Spindle & Rotary Axis 


M 
ТАШУ `` Coolants & wee 


Б Biodegradable Abrasive, ее RS 
& — | 


Biodegradable Soe & A 


Innovative Organics 800 782 i 
4905 East Hunter Avenue. 714 701 3900 


Anaheim, CA 92807 fax 714 701 3912 


SAINT-GOBAIN 
GRAINS & POWDERS 


innovativeorganics@saint-gobain.com 
www.innovativeorganics.com 
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Ciy State Zip Code/Postal Code. Country 
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Fax 

E-mail Web Site 
Oficial Representative 
Others (Participating in IDA Activities) 
Principle Business Activity. 
Which applies to your company Partnership ‘Sole Proprietorship 
Provide names of principle officers ог partners: 
When was your company established? List at least two business references, preferably one is an IDA member (name, company and address of sach): 


lang has your company been engaged in i 


superabrasiveulra-hard material industry? 2 


CHECK APPROPRIATE MEMBERSHIP 
Regular Membership 


‘ay pany anor dul cheeses granada 
Bros ede cuum 


унеси US das ese on. sn 


International Membership. 
navies oie acie Ке USA. Conca or Merien ege D eta. 
ал Verte 82000 рег Yea 


Associate Membership 
“aa e compris апу appl оен не USA, Салаа or Mesio, hi 


Мааса детет в 358 per уем. 


Atfiliate Membership. 
Жошы ве or Ale Members 878 per Year — ao 


"тше Dan 3 Ate Members, ease вы 


Education/Research 
EXCEPT каныны E 
TON Ava eee алея Members S128 par years 


‘Senior Membership 
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WHAT IS THE IDA? 


The Industrial Diamond Association of America, Inc. is a 
non-profit trade association and was incorporated on 
March 29, 1946 in the State of New York. It is the oldest 
and most prestigious association in the 
superabrasive/ultrahard materials industry. Activity 
and focus has evolved from natural diamond to 
superabrasives and most recently, to all ultrahard 
materials including CVD Diamond. Members include 
material suppliers, tool manufacturers, component 
producers, machine tool builders, end users, 
academia/research affiliates and other companies 
related to the research, manufacture, application, use 
and sales of superabrasives. 


WHAT DOES THE IDA 00? 


$ Oversees Statistics Reporting Program 

+ Establishes Industry Standards 

$ Interacts With Global Associations And Organizations 

+ Creates And Distributes Market Studies & Data 

Organizes And Presents ‘Technical Seminars 

Serves Аз А Government Liaison For Industry Guidelines 
And Regulations 

Participates As Member Of World Diamond Council 

Provides Safety / Regulatory Reports And Advisement 

Resource For General Information And Consultation 


OTHER MEMBER SERVICES 


$ PUBLISHES QUARTERLY MAGAZINE 
* HOLDS ANNUAL CONVENTIONS. 
+ HOSTS IDA WEBSITE WITH MEMBER FOCUS AND DIRECTION 
+ PROVIDES SPECIFIC ASSISTANCE ON INDIVIDUAL 
MEMBER ISSUES 
+ CREATES AND DISTRIBUTES PUBLICATIONS ON PRODUCTS 
AND APPLICATIONS 
* ACTS AS A COLLECTIVE VOICE FOR INDUTRY CONCERNS 
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Finding cures. Saving children. 


Dc. Call now to help. 


В 1-800-877-5833 


7. = : 
St. Jude Childrens 
Research Hospital 


CHECKLIST. 


| [C Renew my subscription to Finer 


Points magazine. 


О 


Reserve my ad space in the next 
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DIAMOND & CBN PRODUCTS 
Meeting Customer Challenges For: 


Total Grinding Cost Reduction ™ 
Productivity Improvements 


Application Development 


For more information contact: 
SYNTECH SUPERABRASIVES 

CENTRAL SALESISERVICE OFFICES 
Phone: (513) 385-3196 Fax: (513) 385.6736 
e-mail: syntech@fuse.net 


MANUFACTURING FACILITIES 
8325-1 Arrowridge Boulevard, 

Charlotte, NC 28273 

Phone: (704) 525-8030 Fax: (704) 523-7179 
e-mail: synabrasi@ bellsouth.net 


JOWITT & RODGERS COMPANY 
9400 State Road, Philadelphia, PA 19114 
Phone: (215) 824-0400 Fax: (215) 632-2150 
‘e-mail sales@jowittandrodgers.com 


www jow 


iandrodgers.com 


SYNTECH Products include: 


SYNTECH 


SUPERABRASIVES 


JOWITT & RODGERS COMPANY 


Finer 


Points issue. 


Submit article for consideration 


in future issue of Finer Points. 


Send Finer Points my business 
news, new products, new hires, 
promotions, industry news and 


other press release items. 


Send in my 
membership 
application to 
the IDA. 


Refer a 
company to 
IDA for 
consideration 


as a member. 


Visit the IDA Website at: 
www.superabrasives.org 
and submit a question or 
comment. 


Mark my calendar to attend 
Intertech 2008, May 19-21, 2008 
in Orlando, Florida. 


RESIN BOND DIAMOND & CBN PRODUCTS 
* Phenolic Systems 
+ Modi Resin Sym 
+ Polyimide Systems 


+ Excsve filer combinations lo enhance performance 


METAL BOND DIAMOND & CBN PRODUCTS 


+ Customized Superabrosive Systems 


For grinding erous ond non-ferrous materia 


* Customized Systems for grinding PCO/PCIN 
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Confidence 


www.engis.com/powder 


ENGIS CORPORATION » 105 West Hintz Road « Wheeling, IL 60090 
Tel 847-806-9400 * Fax: 847-808-3430 * E-mail: sales@engis.com 


Runs Deep. 


To create the most consistent, reliable diamond powder 
on the market, Engis’ experience goes deeper, utilizing an 
unsurpassed understanding of diamond properties that 
extends far beyond particle size characterization 


At Engis, we know that.at the heart of the most complex. 
‘and precise diamond applications, there is ап elegantly 
simple equation: 


Properties = 


Each micron diamond powder is designed, 
qualified to possess the specific set of size, shape, 
‘and physical properties that are responsible for its sona 
performance in specific applications, including PCD 
manufacturing, hard disk drive manufacturing, and the 
manufacturing of compounds, slurries and tools for general 
abrasive applications. 


Thats why our customers trust Engis diamond powders to 
accelerate throughput, increase yields and attain higher 
levels of precision. 


Consistently, Repeatedly. Confidently 


For the finest specialized diamond powder, bar none, 
contact Engis today. 


= 
3. 


Leaders in Superabrasive 
Finishing Systems 


of Wear and chip resistance 
with the ability to generate 
high quality surface finishes. 


INTRODUCING A NEW GRADE OF PCD 


Syndite СТМ 302 has been developed for the metalworking ABRASION RESISTANCE vs CHIP RESISTANCE 
industry with the specific purpose of having a grade with 
improved abrasion resistance, chip resistance and workpiece A сти зо 
surface finish. The unique structure and properties of this | dant 
material allows it to outperform all other competitive coarse cmos 
Proc 
grain materials. It also allows it to compete with medium Pron 
grain competitor materials in terms of chip resistance and o ¢ 
Pone 
workpiece surface finish. " 
тода 

The graph opposite indicates the superior abrasion and 
chip resistance of CTM 302 compared to other coarse addons = =: 
grain materials ct 

+ тоша 
СТМ 302 is ideal for the machining of non ferrous metals, 

© Pn 
ike silicon-aluminum alloys and metal matrix composites 


Diamond Abrasives Corporation b 


creative with all your cutting needs > 


35 West 45th St, New York, NY 10036 USA. Tel. 212-869-5155 Fax. 212-764-0349 
Email. mail@diamondabrasives.com Website. www.diamondabrasives.com 


